Tethered aerostats oparating under wide range of altitudes and atmospheric pressure conditions employ ballonets within the hull filled with air.
It is not only possible to extend the stability boundary of 15 fps down to typically 5 fps, but much more interestingly, there exist forcing periods of the extraust jet which render the system completely stationary. forcing function vector gravitational acceleration moments of inertia about the y and t axes, respectively w i n g COlwtMt defined by eq. 10 mass of the amxtat excluding the hull's Internal air and gas. 
v -6Xa = o 9 -8 3 0 (5)
(dynamic equation of the air and gas relative to the hull)
where, (equations (4) to (7) are kinematic relations).
(10)
The unknown quantiti Fig. 3 . It is observed that the system is unstabk-below a windspeed of about 15 f p and stable in the speed range 15-100 fP8.
System Reexme to Dynamlcal Imts
The ballonst air exhaust jet Is awwmed t o operate petriodically in a square wave pattsm. The equations of motion (12) with the forcing inputs therefore take the final form:
From .these equations, the derivatives of .
the state variables a e obtained as follows:
. .
where , y stands for summation over j = 1,
3
These are a system of 8 first order linear differential equations, which are solved using Runge-Kutta-Gi I i's numerical integration method.
Calculations of the response were made as follows: The initial perturbations were taken to be zero and the periodic operation of the jet exhaust assumed. Calculations were performed for one small value of the forcing amplitude and another at 10 times this value to see the effect of the amplitude of the forcing function. It was noticed that the amplitude of the various state variables started increasing in most cases, although the rate of increase depended on the forcing period. it was observed that corresponding to the large forcing amplitude, there were two forcing periods at all wind speeds at which, there 
Dkarrlorr of the Rewlts
The maat interesting obommtion from the above rerults is that there appears to be a amcifk period of the forcing function and its amplltude at all wlat which the rqnnue parameters like pertmtlan v e k i t h , pitch angle, pitch rate etc. remain pr.ctkally zero. If the forcing amplitude is sufficiently large at a @ven windaped, it appears to be pomible to drive the -em parameters to nearly zero mag\ituda at small values of the forcing period, in crddition to that at large forcing period. l-bwevw, it seems relatively easy to drive the system amplitudes to nearly zero values at the sucond forcing period, which is larger than the fira one. At the lowat windspeed of 10 fpe, it I8 obso4wd that the rmponm amplitudes reach a minimum value at a forcing clarre to the naturat rhort period mode of the aerostat (Fig. 4) . As the wind aped is Incrcmsed, two distinct forcing periods are obasrvsd (Fig6. 5 and 6) at the higher amplltuder of the forclng function and the -ration betwoen theme two periods incrsrrrsr with inCma84ng wlndrpeed In fact, one could say that the two critical forcing periods nearly coincide at low win&peed8 around 10 fgs. However, if the amplitude of the forcing functhm is small, only one forcing period at which near-zero response amplitude is otmwed. The larger forcing period at which the system responm is cloar to zero is a weak function of the amplltude of the forcing function. In Fig. 7 , the forcing period for zero responas has been plotted against wind speed for two amplitudes of the forcing function.
period of spproximatsly 12 SOC. m i s period is Also shown in Fig. 7 are the first and the third m& of oscillation of the system which correspond approximately with the inverted pendulum and the short period modes. Ons observes that while the Inverted pendulum mode may have a bearing on the reqxnr#t amplitude of the system at lompsede, the critical forcing period for either suppressing or minimising the amplitude response lies somewhere in between the two natural periods.
The badc system is unstable in the wind speed range of 0-15 fps and stable in the wind speed range of 15-100 fpn When the system is subjected to a sultable perlodk forcing from the exhaust ]st, it is not only possible to extend the acaillty boundary of 15 fpe down to 5 fps, but much more intefestingly, there exist fofcing periods of the exah& jet at which the system exhibits zero rerpons. mi8 indicates that a suitably tuned periodic jet exhaust CM These ballonets exhaust the air into the atmolphere whenavar necessary to maintain the differsnce between the atmospheric pressure and the internal pressure within a desired range. Assuming that the air exhaust is made periodic, studies are made on the effect of the periodic jet force and the resulting pitching moment on the rssponaa of the aerostat system. In the first phese, the stability of the system is studied by 
